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^^{Flat Plate Heat Transfer Device} 
£.035) -ygj 

€• ^AloqoQ ?lIo|>: 141^611 -y:^^!^ 
£4^ H35| A-A'^ofl ^^^^ i^tJ ^^iojr:}. 

i5 ^ 5.6^ ^A^A ^ %^<A\ ^^7> ^s.^ nfl «>^ojo| mj^ 

^# ^^^^ ^^51 cf^i 5^' ^^^olc^. 

£7 \^7\ 5.9^ ^ ■^'gofl n^^ af^ ^A|£l c}Ocf«> ^<^^^ ^ 



tf^si ^^•^ ^gj 

$ ^£S| <flM:^§ oj^'jew a:a£ »5nao| ^,^3^ ^^ofl o^j^ 

^AISJ ^«t2}7} 7>^cfjl #:^ofl oj«v ^;jgo| ^ 

7fl<^^ ^3^^ 7>:51 ^^ofl 5!olc^. 

ofl tfl«> a^7> feov:g o.S^ S*F #7mJl 5U^ ^>noict. Tij2t>H 

<2J*VJ1 ^Dfl§ ^<^*y ^ ^^«> a^olH^ # ^ Sii^. 

•^js-s ^^m>n ae|^ §71^ ^# fil^s IJ^sj^^ f^^sloi oj]^ 

^7J Sli CfAj ^Bflo, o^^^ fl^eFTH ^Ct. OjiM^ 7l|ol>: Lfl^<>ll>H 

oil ii^et ^5.7} <ioflA-J -S-:^sj7fl ^c^. 
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5.1€: SiflSj ^AiaOn ^€(20)3f *lE-y3(3o) AVoHl ^AJ^ 

minM^§ JMl§*V7l ^tofl ^^2::fl(wick structure) (60)7f 

'SS.S. ^. *ie>y3(30) ^ t}^ e^2| ^^a£>ll(60) C*^^ ^-^^ S 71 

a tfl^ofl i^iiiisi §^717} igua ^ 5tt^ §^>o| ^sfiitH 

^ ^DflSj ^^ii} §^oi) o^*f mi^m^ol >flcfls o^o} <^^^ :^ 

•f^ 5ie ^7f^«l5l ^z1l7> SfoF:^^>H a. 
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(50) 111^7^ ^^Ainm^^ms. o>Mst ^ 5U^ 

^^o| ^S^sl^ ^;«fl7f Sict. u\^M ^zfls] sftg ^^(10) 

^^^^ ^^4^ J3.T^# 4^**}^cfl «}X!7> SUtf. 

n^e^>H ^ ^'9€- #2H7l#2i ^^V^ 5!.°^ 

. 'ioafii ^-^af §4^oq si«> i47>M§^ acfls -s-^M^i^i^-MH ^«^a^7^ 

4* sat 7H-i4^ tfl^ 7}^ ^§*^t^ a ^^o| 

^71 7|^>1 ^^4t\7\ ^ ^^ofl ^:^t. 

«*>ji. ^71 e«<J<*n Sit «II4I2| >fe^7| ja^Ti^a o.s^E| >^7i a^o]o\s\ 

=^2* #7l>^ ^011 ^^\^s.7\ ^^^JL. ^7] ^1?*^ e«<Jofl Sit an-H 

^71 e*^oll Sit mi'*! "JtrJ°S S^olol ^«S«<^^# O^E} 5L>n^ 
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ifl-frlt oil-M^?} 10 HIT) 6001 ^3.^ nfl-Mol ^o] af^:al*H:f. 
' W o||4|fe ^^ol o.l2«D 0.4IB1.O1 afroMs 5io| uf'^;^*}!:^. 

^'gofl Sl«H>H. ^71 ofl-Hn ofl-H^ -»7| Bfl-Hsi ^oioi 

71 ^i^a^^Sl a.^ 5Ll^ ^o] >^7l ?lIol>:£l r^^ T^^SJ^ «>^^eH:fr 

§e}>i^«S ol^ol^c^. oi7lA|. ^7| ^EJ. ^^nl^. >i^e(l>i>i 

^7) no]:^2] iHlo);M . m^^^} . TIG . 

. Hiflol^ (breazing) , #1^^ (soldering) £^ ^^M^]^ 

aiDination)ifl OS o\^6\^ ^ Sfc^. 

^71 »3nat §. fllllf^. ofl^^. o}An^. oj5^Mo>. CFCTp »3nfl. HCFC^ *Snfl. 

o|fiB§ §71 %r3S*M ^>fl«>>n 43g*>7lS «>c^. ^ 
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icf ^m\JL %-o\tm ^aa>H ^o|c}. S^^oD^ 

30)fif. ^71 3!|olit(l30) iq^o(| 'S'a^ lIn*^(140)S^, >^7l ^o|>:(i30) 01 

on ^<aS\o\ ^^{110)o.S-^El ^«<J#^(120)S ^# nfl^B^U^ =1^ 

7ls|^ ^^oQ 2|o8 ^>8s|^ oj)^ ii^et ^€(110)21 

?} ^^*> >i}oll>H :S-;MSJ;711 sic}. oI>^^oi :go. i^„flo^ ^^^j ^^^oQ 
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iflinM^^ ^« (110)21 ^SiS\ ^tJ#^(120)Sl ^5.7} ^^^S-S. §^S>?fl ^ 

#H|:i:^^S ol^cH:ilc+. Uj^^JcjTl]. , ^^Dj^. i^efl>:>i 

o]i=_ cryut o|#oj ^^olcj. m] ^71 ?floI>;, 

20)7} ^oii a.«o| ^6ii§efo.s oi^cH^ A^oi sa^ §^ 
01:^(130)21 ^^o\ Hm^*jcfr. olH^*^ 

•3«fl21 fl^ol 3LCt «#*f7a ol^<H^os ^^(100)21 Jt^ol § 

^t^. ^71 ?l]ol^(130)^ ^^2f 7l:flai ?Jo}« Bfl a 

40a. 140b)ol ^t}S. ^^o| ^3^% ^2.S.M . ^elD|. -fi-Sl^ 

^<^M o\:=L ti}^S. ^ 31^. «m^*F7n. ^7| tL 

. ^^Dlfe. o|i^ *>i4 o|^2| «^o|i:t. 

7| 01141(140)^ (100)21 >(|ol>5:(i30)2) ^>J^ofl >iJ-§.*>o| 

^71 01141(140)^ iS ^ i4o|) B>n ^ol a+olo^ (l40a)St 4} 

tH(140b)7} MS. il^SlS.^ il^*}^>M ^^Dil*! (woven iDesh)olt:|. >^7| 
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*l (140)21 c*«l:q^ofl Bl ^:LMopBning)Sl »(a)^ ^S>^£.S «M 

1) a = (1 - Nd)/N 

fiJoMSl (inch) Ola. lOl^S] ^olofl ^7||*>t 

^ ^"^ofl SlcH>M. -tJ^I i»fl*l(140)^ ^€UlO)oa ^7l>^ ^Iifl7t 

40)on^ H4ofl iAl^ ujsf Sjo|o|a40a)2j *>j S^ojol (I40b)7> J^t\S. 

^^^M ^71^ ^^m60)ol $7fl*V70 Slfe^ o| (160)01 ^7I7J ^ 
fe- ^71 ^J-S^SCDSI 71^^ ^^tm o\7\M, afoi<H(i40b)^ 

40)21 ^o) «J^o,^ ^ ;qo^ Hfl^si S\o]o\^ ^iM. S\o\o\ 

>^7l -^7] 5^A>-^^(I)o| 7\t}^^ ^^(A)€- *V7l ^«t^2i2} ^O] . 

21 A = (a * d)d - jtd2/4 
^7] ^^^^ 2§ %^aE:*f^. -^71 SJAVo.^(i)o| 7l*m^ ^^€r 0n4i^(N)7> 

4:*>a Dn-H ^ojoisj a|:g(d)o| 71^^* ^n^^. 

^71 nfl-H (140)51 ^:^ofl^ 015.*^^ ^7^S^ * 471121 §7l S^AV-g-S ( 

)7V €'3<l|*f°S §71 ^ ^U^S\ S^A>o. 5.30II iAl^ Bf2^ ifll^l ^7^S\ 

)# 7l^o.s ^^iM o]^o\^t^m^3. «2)- 
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•iia(H4 «5) fijolol (140b) oil ^^*>7fl Ha;*l=! a^o|o^(l40a)Sl 7|#7l 

ct «<j fi}o|<H(i40o)fil ^^*«<H1>H 3i.5tl# nfl(nl£Al) fifoM (I40a)oil ^ 

tm S^o]o\{lAOh)S\ 7l#7l7> 3.^. 01144(140)51 S\ 

<H(UOb) ««^^ol iZ}ol <H (140a) «^^iCt #7l>^ *3d|1o) ^J^o\ >Scfl^o^S ^ 

o)^<H;qo^^ ZL a^ol ^tt. ^71 DJ144 (140)7? 

41"^ ^:jg(100)^ Slol-*! ^^o| S\ 

o|(i40b)fi| ^jgmSE^* ^o] v}^^t}T:\. 

^ ^igofl ^^1^ ^:*i(100)7> nflofl^. ^71 Bfl-H 

40)^ iSofl HVfiJ ^ol ?Iloli(l30)S| <f^af *>^oI) ^^c\iM 

^u^S^ sjc? a^el^H Dll41(140)ofl #7a*>b ^71 €JAV-8-S(I)2j 

71 H'Jf 5>M1 (170)011^ o^>y^5l ^Dflol] ojoi^ <>^°t(180)ol ^>gSl>ll Sic}. 

^7] «ai^(180)^ £6ofl «m ^ol a}ol<Hoi ^.^ofl <g 

^c}. Djoj 01141(140)21 nfe^DiEi ^ on^l :^;^?2| *(«) iiJoloisi a| 

(d)# ^^*F7fl ;^M*>^ afoH 51^ :M^<*il «-i|^{i80)oi >HS ^^^^S 

^EflS ^^aflSloJ »3li87V #^2il^ ^nflS] ^DVa ol^*>^ 01141 

^^^o\ oj- i^nfl;,} ^>^o}l o|efl Dfli^ Sfoloioi xi^^^^ n^St igifl 

c}>^l ^6H. ^ #'3oll ^# ^^l(l00)ofl Si^H^i^. ^nfl ^^:^ofl 
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5,1 ^^ofl oj*> DJl^m^ol -^:^s|7fl sjci. -a 01141 S»ololSl ^^^^ 

^ «^Of^^ fi^^^ofl ^71 ^i}^S.(l)7} oJI^S^fil »3«fl£ ^SlTll 

^« 4^ Sl<H ^^^o| ^^tm o\^o]?\7\ a^cf. nfEj^l ifl^ (140)51 

^ llfl41^(N)Sf ml^l S}oMo| 3l^(d)^ ^71 IH|^(140)7} ^71 ^^^S. 

# ^^y^M ^^*}7fl oJ]'M(140)^ 
10 iflTl 60 olji. mi'^ ajol<Ho| ^:gol 0. 12mn tfl^ 0.4mBOl 

^slJELS ?nol>^ (130)51 m^ofl^ ^zfliif i^ol ^isj ^:^a|;jU7V flol 

3iDa lam ^i^?!;^ ^«t5}Xl^ ^ 5lc4. a^lJl ^pg(100)Sl tfl^ 

01141(140)^ ?flol>:(l30)§ ^^e>^ ^§5. *V7l nfl^ofl 

(100)51 7l?fl^ 7^H7F ^iflAc} #7m7ll ^Cf. 
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C100)21 ?Ilo|>:(i30)fe S.10 5i llofl £a|^ «>S^ ^o] 9(io] ± {I30a) S\ 

ofl>M »SnH# ^ o)^(H^c^. J^7\ zfloM ^e+^D} TIG 

"S. HZflol^S (breazing) (soldering) "S^. 

ol^ (laninatioD)'fl #£.S ol^tH^gcf. 

^7] ^tiliS.^ §. iifl^^. oilff^. o>^^. ojiMoK CfOH »3nfl. HCFCMI ^ 

<'y ^ <»ii> 

^ ^ ^^ofl €^ 'g^^ 2:2}^ ^oJi7l ^mol 

^ ^ ^ol7j 40iim. 70mm 3| 0.65fflm7} 'g^^ ^^l" 

^*>5ac:f. s^tg ?i)ol>:^ ilOofl iXl^ «>fi} ?flo|>ii2^ ?flol:^i# 

S.S a«ft}ol ^^*F5ait»l. a :«8^^ O.lmmSl ^Jfll- <U'6 

Cf. ^71 ?floi>i ill^oQ -a^Sl^ Dfl^lS^ "11*1^7^ 15. im41 SjoMSl 

0.20mm. ZL^JL ^^^o] 99X ol^oj ^^ej >^b^*^5ac^. 

-^^oflxH A>^§ ;Hl5i*V7) ^Sfl oj;^ 9\]0]±S\ fs} 

^o]^ A}oM ii:3.^ ^Jl 2* iioofl ti\S\ p^o] Df^ cfl 
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?flo|>i Lfl^^ 1.0 Xl0-7torr ^^^^ 0.23cc# -g-^*} 

^S] iJUt}. 

^3}ofl 11^ = ^. ilrfl :^^ol ^^ofl ^^o| Sj^E^H "i^^l 

*I# 7>^ :^cKI S|*>c^ cjo^*} ^^o|i4 ^-g-o] 7>^*>Dl. ^ ^'goll lt^S 7l#^ 
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' ^ ^^oil Bjs'^. MIol:£: tfl:^<Hl g-pl-JJ ^ti^S\ SJ^^ssf oj^^ ignjoj 
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^7] ^« sa^ s^o\o\ ^^^^s^ 

2] 

^71 Dfl4H^ 01141^7} 10 m;^l 600] nfl^^ol ^^^S ^ 

31 

^71 3|^o| o.i2odi Lfl^ 0.4iBiOl Sfol<Hs -^^^.S 
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^7] ^o]^B\ ^o\7} 0.3mm l.Oam^ 5# ^^iS 

5] 

6] 

3^*^ 73 

>5f7l ^6fl#^Sl Si^ ^ol ?flol:^o^ ov^ ^# 
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St^^ 91 

10] 
111 

3^^^ 121 
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««ao|^ (breaaiDg) #Ci^ (soldering) 5E^ ^^4^ SfDlUIol/l 

y^tf 13] 

»SoB^ Dfl^^. oil^^. of>^]^. «?JSMoK CFCTfl ^cB, HCFC?a ^ofl. 
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